INTRODUCTION {#sec1-1}
============

The emergence of multidrug-resistant tuberculosis (MDR-TB) (defined as resistance to at least isoniazid and rifampin) poses a threat to global TB control.\[[@ref1]\] Globally, 5% of TB cases were estimated to have developed MDR-TB in 2013 (3.5% new and 20.5% previously treated TB cases).\[[@ref2]\] Based on the results of Gujarat, Maharashtra, and Andhra Pradesh DRS survey, estimated proportion of MDR-TB is 2.1% in New TB cases and 15% in previously treated cases. As compared to global rates, the proportions of MDR-TB are lesser in India.\[[@ref3]\] The increasing proportion of resistant cases is contributing to a risk to public health, with significant morbidity and mortality on a global level.\[[@ref4][@ref5]\]

In 1999, the Green Light Committee, a partner of the World Health Organization (WHO), launched the "directly observed treatment (DOTS)-plus short-course program for MDR-TB patients.\[[@ref6]\] Programmatic management of MDR-TB implemented under the Revised National Tuberculosis Control Programme (RNTCP) in India in 2007.\[[@ref7][@ref8]\] The present study was performed to evaluate the treatment outcome and adverse drug reaction (ADR) of DOT plus regimen in MDR-TB patients at Rajkot district TB centre (DTC).

MATERIALS AND METHODS {#sec1-2}
=====================

This was a retrospective study approved by the Institutional Ethics Committee of Civil Hospital and prior permission of DTC Rajkot. All patients diagnosed and treated for MDR-TB (except pregnant patients) under Category IV regimen of the RNTCP from DTC Rajkot were included from January 2014 to December 2015. MDR patients who died or transferred out or defaulter before completion of intensive phase were excluded from analysis. Data collection was carried out by obtaining information from treatment cards. The baseline data of treatments of patients were recorded in case record form. Treatment outcome was categorized as cured, defaulted, failure and death as per the RNTCP guidelines. A patient was declared cured after complete treatment for at least 24 months with last five cultures negative. However, patient having two or more of last five cultures positive was considered as failure. A patient who interrupted treatment for two or more consecutive months was labeled as defaulter. ADRs of DOT Plus regimen were evaluated for causality, severity and preventability assessment. Data were entered into Microsoft Excel and evaluated with appropriate statistical test.

RESULTS {#sec1-3}
=======

A total of 108 MDR-TB patients (confirmed by drug sensitivity testing) were enrolled as per inclusion. All the patients received second-line antitubercular drugs (kanamycin \[Km\], ofloxacin \[Ofx\] or levofloxacin \[Lvx\], ethionamide \[Eto\], pyrazinamide \[Z\], ethambutol \[E\], and cycloserine \[Cs\]) on weight basis as per the DOTS-plus program.

Out of 108 patients, majority patients (64.81%) were belonging to young (20--39 years) age group with mean age 32.83 ± 11.48. All MDR patients were retreated cases except single case that had infection with resistant strain. According to body mass index (BMI), most of the MDR-TB patients 75 (69.44%) were in "undernutrition (BMI \<18.5)" category and 57.41% patients had below 45 kg weight at the start of treatment. A total of 60 ADRs were reported among 35 MDR-TB patients. Very few patients (10.19%) had comorbidity with TB. Cure rate was 50.93% and 7.41% were progressed to extensive drug-resistant (XDR) \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic details (*n*=108)
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Overall culture conversion rate was 86.91% of which 69.15% at first 4 months and 13.74% at 8 months of treatment. Sputum culture reversal rate was 28.03%.

The overall incidence of ADR in our study was 32.71% in this study. Majority of ADRs were weakness (37.70%), gastrointestinal tract related (37.20%), and central nervous system (CNS) related (8.1%) \[[Table 2](#T2){ref-type="table"}\].

###### 

Type of adverse drug reaction of directly observed treatment plus regimen in multidrug-resistant tuberculosis patients (*n*=61)
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Para-aminosalicylic acid (PAS) and ethambutol were causal drugs for weakness and gastrointestinal (GI) side effects, aminoglycosides, and capreomycine were for hearing lose and pyrazinamide was for joint pain in this study. In few cases, causative drugs were not mentioned. Majority ADRs were managed symptomatically while permanent discontinuation of drugs was required in 7 patients (12 \[19.67%\] ADR events). Cycloserine (CNS ADRs), kanamycin, and capreomycin (ototoxicity) drugs were withdrawn from treatment regimen \[[Table 3](#T3){ref-type="table"}\].

###### 

Incidence and characteristics of adverse drug reactions of directly observed treatment (DOT) plus regimen
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Majority ADRs were "possible" category by the WHO causality assessment and "mild" in severity as per modified Hartwig and Siegel scale. Ototoxicity was only severe ADRs observed in this study. Forty-one (67%) ADRs in this study were "not preventable" as per Schumock and Thornton Preventability criteria \[[Table 4](#T4){ref-type="table"}\].

###### 

Causality and severity assessment of adverse drug reactions in multidrug-resistant tuberculosis patients (*n*=61)
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DISCUSSION {#sec1-4}
==========

Younger population (20--39 years), lower BMI (undernutrition - 69%), and male gender were more affected in this study. Other studies also show same results with preponderance of reproductive age group,\[[@ref9]\] undernutrition,\[[@ref10]\] and male gender\[[@ref8][@ref9]\] in MDR-TB patients. Younger population is vulnerable because of economic responsibility and environmental exposure to resistant strain, and they are more prone to addiction such as smoking, alcohol intake, and psychological stress which results in the weakening of immunity.\[[@ref11]\] In a developing country like India, malnutrition is a major health problem and very important factor which leads to poor immunity and so associated with adverse outcome.\[[@ref12]\] Due to an increased awareness of health and care-seeking tendency of male might account for higher numbers as compared to females in the study.\[[@ref12]\] Very few patients had addiction during disease history.

Initial sputum culture in first 3 months conversion is essential to label the patients noninfectious. The sputum culture conversion rate varies from 74% to 92% in different studies reported across globally.\[[@ref13][@ref14]\]

Good cure rate (50.93%) was observed in this study which was slightly higher (47.2%) than previous reports \[[Figure 1](#F1){ref-type="fig"}\] of 3 years at same center.\[[@ref15]\] Similar cure rate (44%--53%) was obtained in other countries such as south Korea, China, and Taiwan.\[[@ref13][@ref14]\] Higher cure rate (61%--77%) in MDR-TB patients was reported in studies done at New Delhi and Nepal.\[[@ref16][@ref17][@ref18][@ref19]\] Defaulter rate and died rate were same (17.59%) and failure rate was 18.51% in this study. Reason for defaulter might be complex regimens with less efficacious drugs for very long (≥20 months) period, frequency of ADRs, migration of patients at out of stat lack of education and awareness among patients.\[[@ref10]\] Defaulters are potentially harmful to the community as they are source for spreading resistant bacteria and they may progress to XDR cases.\[[@ref20]\] There was no significant association of age, gender, BMI, new or retreated with treatment outcome in this study.
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Mean weight gain at the end of treatment was 5.93 kg and was observed in 60.18% of patients while 12.03% shows no improvement and 19.44% shows a reduction of weight. Cure rate was higher (75.38%) in patients who show weight improvement which was statistically significant. Among sociodemographic parameters, weight improvement was significantly associated with successful treatment outcome in this study.

Overall incidence of ADR in our study was 32.40%. Most common ADRs were related to GI system, ototoxicity and CNS. Similar ADR profile was observed in other studies done by Yew *et al*., Thomas *et al*. and Törün *et al*.\[[@ref21][@ref22][@ref23]\] All GI track-related ADRS were "possible" by causality and "mild" in severity. All GI-related ADRS were managed symptomatically, but two cases required discontinuation of ethambutol. Second most ADR was ototoxicity which was "probable" and "severe" in nature. All patients of ototoxicity were required to discontinue aminoglycoside. Patients with psychiatric ADRs required withdrawal of cycloserine which was replaced with PAS. Two patients had severe joint pain and so needed to discontinue pyrazinamide. Precautions for expected ADR of second-line antituberclular drugs should be evaluated individually before enrolment.

CONCLUSION {#sec1-5}
==========

Cure rate in MDR-TB was improved, and failure rate was reduced as compared to previous year reports at the same center. Attention should be paid for reduction of defaulter rate and will have impact on improving treatment outcome.

Study limitation {#sec2-1}
----------------

As this is a retrospective study, we were able to analyze the available data within treatment card. Underreporting of ADR as well reporting bias is possible. Data regarding other comorbidity, radiological correlation, risk factors/predictor for unsuccessful outcome could not analyzed.
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